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PATENT 



In the Application of; 
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Serial No. 
Title: 



John M, Hetzel, Jr- 
09/689,131 

FIBERGLASS COMPOSITE FIRE FIGHTING HELMET AND 

METHOD FOR MAKING A FIBERGLASS COMPOSITE 

FIREFIGHTING HELMET 

520219-273 

S. Staicovici 

1732 



Docket 
Examiner 
Art Unit 



Assistant Commissioner for Patents 
Washington, D.G 20231 



DECLARATION UNDER 37 C.RR. 51,132 



1, Teresa A Lawson, do declare and state that: 

1. 1 am Helmet Production Manager of Lion Apparel, Inc., the assignee of the above- 
identified patent application. I have reviewed and am familiar with the above-identified patent 
application. 

2, I have served as Helmet Production Manager at Lion Apparel, Inc, for approximately 
three years, and have a total of 13 years of practical engineering experience. I graduated from 
TTT Technical Institute in 1994 with a two-year degree in Tool Design. 

3, In November 2002 Ashland Specialty Chemical Co,, at the request of Lion Apparel, 
Inc., conducted tests upon a helmet formed using the steps recited in the claims of this 
application, wherein such a helmet includes ceramic particles (termed the "Ceramic Helmet" 
herein). These tests compared the performance of the Ceramic Helmet to a helmet of similar 
$\zg 7 shape, materials and dimensions, but which lacked any ceramic particles (termed the 
"Control Sample" herein). Attachment A includes a series of tables including the results of such 
testing. 

4, Pages 1 and 2 of Attachment A provide test results relating to the tensile strength of 
the Control Sample (page 1) and the Ceramic Helmet (page 2). As can be seen in pages 1 and 2, 
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testing shows that the mean maximum tensile strength of the Ceramic Helmet is 1 5,483 psi, and 
the mean tensile strength of the Control Sample is 10,477 psi. Thus, the Ceramic Helmet 
showed a 48% increase in maximum tensile strength over the Control Sample, 

5. Pages 3 and 4 of Attachment A provide test results relating to the flexural strength of 
the Control Sample (page 3) and the Ceramic Helmet (page 4). As can be seen at pages 3 and 4, 
testing shows that the mean flexural strength of the Ceramic Helmet is 28,183 psi, and the mean 
tensile strength of the Control Sample is 21 ,1 58 psi- Thus, the Ceramic Helmet showed a 33% 
increase in flexural strength over the Control Sample. 

6 Pages 5-8 of Attachment A provide data relating to a drop dart evaluation for 
determining impact resistance of the Ceramic Helmet and the Control Sample. The drop dart test 
involves dropping a dart of predetermined size, shape and weight from various heights to 
determine at what drop height the dart causes the helmet to fail or rupture. As can be seen at 
pages 6 and 8 of Attachment A* the mean height from which the dart is dropped and causes 
failure of the Ceramic Helmet is 9 5 inches, as compared to 9 inches for the Control Sample, 
Thus, the Ceramic Helmet showed a 6% increase in impact resistance over the Control Sample as 
measured by the drop dart evaluation method. 

7. Pages 9 and 1 0 of Attachment A provide test data relating to the izod impact test. The 
izod impact test involves swinging an arm of a predetermined size and shape into a test sample 
with a uniform force, The transmitted force of the impact is then measured. The izod test was 
carried out on notched sample (i.e. a sample with a notch or cut-out formed therein) as well as an 
unnotched sample. As can be seen at pages 9 and 10 of Attachment A, testing shows that the 
mean impact resistance of the notched Ceramic Helmet is 8.1 5 fl-lbs/in, and the mean impact 
resistance of the notched Control Sample is 7.9 ft-lbs/in. Thus, the Ceramic Helmet showed a 
3% increase in impact resistance over the Control Sample as measured by the izod impact test for 
a notched sample. 

8. Pages 9 and 10 of Attachment A shows that the mean impact resistance of the 
unnotched Ceramic Helmet is 14.25 ft-lbs/in, and the mean impact resistance of the unnotched 
Control Sample is 14.81 ft-lbs/in. Thus, the Ceramic Helmet showed a 3% decrease in impact 

2 
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resistance over the Control Sample as measured by the izod impact test for an unnotched sample. 

9, As shown at page 1 1 of Attachment A, the percentage of glass and the percentage of 
ash differed by 1% between the Control Sample and the Ceramic Helmet. However, in my 
opinion this small change in percentage would have only a minor effect upon the testing results, 
and in my opinion the presence of the ceramic particles is the main reason for the difference in 
performance between the Control Sample and the Ceramic Helmet 

10, Lion Apparel, Inc., the assignee of the above-identified patent application, markets, 
manufactures and sells the Ceramic Helmet under the trademark AMERICAN CLASSIC™ 
Attachment B shows the sales history of the Ceramic Helmet, and also includes sales data for 
other helmets sold by Lion Apparel, Inc. Lion Apparel currently markets, manufactures and sells 
five other types of helmets besides the AMERICAN CLASSIC. 

1 i. As can be seen at the bottom of page 1 of Attachment B, for the period of December 

2001- November 2002, Lion Apparel sold 7,332 Ceramic Helmets, which represented 28% of all 
helmets sold by Lion Apparel during that period> 

12. As can be seen at the bottom of page 1 of Attachment B, for the period of December 

2002- November 2003, Lion Apparel sold 9,727 Ceramic Helmets, which represented 40% of all 
helmets sold by Lion Apparel during that period. 

13. As can be seen at the bottom of page 1 of Attachment B, for the period of December 

2003- November 2004, Lion Apparel sold 7,954 Ceramic Helmets, which represented 38% of all 
helmets sold by Lion Apparel during that period. 

14. As can be seen at page 1 of Attachment B, for the period of December 2001 - 
November 2004, Lion Apparel has sold 25,013 Ceramic Helmets. 

1 5. As can be seen in page 2 of Attachment B, for the period of March 2003-February 

2004 Lion Apparel sold 8,535 Ceramic Helmets, and for the period of March 2004-February 

2005 Lion Apparel sold 9,641 Ceramic Helmets, 

16- For the period of March 2003-Fcbruary 2005 Lion Apparel sold 1 8,994 of the 
Ceramic Helmets, making it the most popular helmet sold by Lion Apparel during that time 
period. 

3 
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17, The Ceramic Helmet, and other helmets sold by Lion Apparel, are advertised in 
similar manners and have similar advertising budgets. In fact, all helmets sold by Lion Apparel 
are typically marketed in print in the same brochures and literature. 

18, In my opinion the fact that the Ceramic Helmet is formed using the steps recited in 
the claims of this application, wherein such a helmet includes ceramic particles is a direct cause 
of the commercial success of the Ceramic Helmet. 

19, Attachment C is a print out from Lion Apparel's web page wwwJionapparel.com, 
and more particularly www.paulconwayhelmets-bz/Classic.html, featuring the ceramic features 
of the Ceramic Helmet. 

I hereby declare that all statements herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such will&l false statements may jeopardize the validity of the application or any 
patent issued thereon. 




Teresa A. Lawson 




368003 
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ASHL AND SPECIALTY CHEMICAL CO 
PHYSICAL TESTING LAB 
INSTRON 4204 



Test type: Tensfle 

Operator name: SLH 

Sample Identification: 509S9TI 

Interface Type: 4200 



Instron Corporation 

Scries IX Automated Materials Testing System 
Test Dale: Wednesday. November 27, 2002 



8 06.00 



Sample Rote (pts/sccs)r 5.0000 
Crosshcad Speed: 02000 
2nd Crossbcnd Speed: 0 0000 

Full Scale Load Range: 10OUO.O00 

SAMPLE 0); FR 998/35 Control 

WTNLIMS ID: 



in/min 
tn/min 

Ibf 



Humidity { % )- 50 
Temperature: 71 F 



i 
i 
i 

Sample commcnir: 





Maximum 




Elongation 


Stre* 


Elongation 


Elongation 








Tensile 


Modulus 


nt Mux 




at 




width 


TTuckiicss 




Strength 




Load 


Yield 


Yield 


Break 








<w 




(%) 


(PSE> 




(%) 


(in) 


(in) 


I 


J 0459 


11772 


1.15 






1.15 


0.506 


0.105 


2 


10562 


1077.6 


1.43 






1.43 


0.505 


0 107 


3 ; * 


8729 


1354 3 


082 






0.83 


0.501 


0J20 


4 


42366 


1*40.2 


137 






IJ7 


0 501 


OlfVl 


5 


10272 


II 76 J 


1.01 






L02 


0.503 


0.114 


Mean 


10477 


1205.1 


1.16 






1.16 


0.503 


0 110 


S.D. 


1291 


101.7 


Q2S 






0.25 


0.002 


0.007 



( 
) 

i 



i 



Reviewed By 



Reviewed Date J. 
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FLEX TEST- ENGLISH UNITS 
ASTMD-790(MAT-2203) 



ASHLAND SPECIALTY CHEMICAL CO 
PHYSICAL TESTCNQ LAD 
ENSTRON 



Test type: Flex 

Operator name: 5LH 

Sample identification: 50989F1 

Interface Type; 4200 



mslroti Corporation 

Series DC Automated Materials Testing System 
Test Date: Wednesday. November 27, 2002 



8 03 10 



Sample Rate (pis/secs): 2 0000 
Crosshcad Speed: 00500 
2iid CrOSShtttd Speed: 0.0000 

Full Scale Load Range: 400.000 

SAMPLE ID: FR 998/35 Control 

WINLIMS ID: 



in/min 
ir/min 

ibf 



Humidity ( % ): 50 
Temperature: 71 K 



Sample comments: 





Klcxrirnl 


TANGENT 


Load 


Strain 








Toughness 




Strength 


MODULUS 


at 


at 


Width 


thickness 


Span 








Yield 


Yield 












CM) 


(lbs) 


(in/in) 




Cm) 


Cm) 


0*0 


I 


22222 


10)25 


97.2 


0027 


0.992 


0 115 


2.000 


44„504 


1 ' 




939 1 


51.3 


0.026 


0.989 


0.114 


2,000 


36 197 


f i 


19155 


963J 


81.6 


0.025 


L001 


0.U3 


2.000 


37.162 


■A 


20434 


9884 


88,4 


0.024 


0.999 


0.114 


2.000 


32.085 


5 


25005 


1 150.2 


79.9 


0.027 


0.998 


0.098 


zooo 


45.675 


Mc3n 


21158 


1010,7 


85.7 


0.026 


0.996 


0.1 II 


2-000 


39125 


S.D. 


2512 


82.7 


7.2 


0.001 


0.005 


0.007 


0.000 


5.784 



z 
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TNSTRON 4204 



Test type: Tensile 

Operator name: SLH 

Sample Identification; 509S9T2 

Interface Type: 4200 



lnstrtm Corporation 

Series IX Automated MalcriaJs Testing System 
Test Date: Wednesday. November 27 2002 



$og oo 



Sample Rale (pts/secs): 5.0000 
Crossbcnd Speed: 02000 
2nd Crosshead Speed: 0.0000 

Full Scale Load Range: 1 0000 000 

SAMPLE ID: PR 998/35 Ceramic 



io/rain 
in/mm 

M 



Humidity {%): 50 
Temperature: 71 F 



WINUMS U): 



Sample comcuenls: 





Maximum 




Elongation 


Stress 


Elongation 


Elongation 








Tensile 


Modulus 


at Max. 


St 


ut 


at 


Width 


Thickness 




Strength 




Load 


Yield 


Yield 


Break 








(psi) 


(tei) 


(%) 


(1*0 


(%) 


(%> 


(in) 


(in) 


I 


M676 


132L5 


1.34 






135 


0.508 


0 119 


2 


15093 


1445.9 


133 






1.33 


0.507 


0.113 


3/ 


19820 


1590.8 


1.66 


19636 


1 62 


1.66 


0.505 


0.098 


4 


14999 


1354.6 


133 






133 


0,501 


0,105 


5 


12826 


1332.3 


1.13 






1.13 


0.501 


0.108 


Mean 


15483 


K09.0 


136 


0 


0,00 


136 


0504 


0109 


S.D. 


2594 


112.8 


0.19 


0 


0.00 


0.19 


0.003 


o.oos 
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ASTM D-790 (MAT-2203) 



ASHLAND SPECIALTY CHEMICAL CO 
PHYSICAL TT-STTNG LAD 
4-144 (NSTRON* 



Test type: Fie si 

Operator name: SLH 

Sample Identification: 50989F2 

Interface Type: 4200 

Sample Rjile (pls/sccs): 2,0000 

Crosshead Speed; 0,0500 in/mln 

2nd Crosshead Speed: 0.0000 in/min 

Full Scale Load Range: 400.000 Jbf 

SAMPLE ID: FR 998/35 Ceramic 

WINLIMS ID' 



Instrnn Corporation 

Series IX Automated Materials Tcstb^ System R-03. 1 0 
Test Dale: Wednesday, November 27, 2D02 



Humidity (%): 50 
Temperature-: 7 1 F 



Sample comments: 





Flcxural 


TANGENT 


Load 


Strain 








Toughness 




Strength 


VIOWLUS 


at 


ol 


Width 


Thickness 


Span 








Yield 


Yield 














(lbs) 


{Win) 


(in) 


(in) 


(in) 




1 


28949 


1032.4 


1*3.4 


0 031 


0.998 


0.138 


2.000 


59.656 


2 


24212 


1022.4 


128 0 


0.025 


0.999 


0 126 


2.000 


43 484 


> 


32589 


1219.5 


149.3 


0.02$ 


1.004 


OJ37 


2.000 


57.222 


■4 


26715 


M02.4 


125.6 


0.028 


0.996 


0.119 


2 000 


51 798 


5 


2W& 


1095.4 


WI.O 


0.027 


0.999 


0.122 


2.000 


49.899 


Mean 


28183 


1094.4 


145.5 


0.028 


0.999 


0 124 


2.000 


52412 


S.D. 


3082 


78.6 


23.3 


0.002 


0.003 


0.00B 


0.000 


6.364 
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ASHLAND SPECIALTY CHEMICAL CO. 
PHYSICAL TESTING LAB 



AF NUMBER: 
REQUESTOR: 
DATE: 
ANALYST : 
RANGE(in-ibs): 



50989 
Fowler 
11/27/2002 
SLH 
50 



IZOD IMPACT 
ASTM D-256 (MAT-2246) 











THICKNESS 


THICKNESS 


READING 


READING 










(in) 


(in) 


(ft-lbs) 


[ft-lbs) 


SAMPLE 




NOTCHED UNNOTCHED 


NOTCHED 


UNNOTCHED 


NOTCHED 


UNNOTCHED 


FR 998/35 


1 


6,97 


13 00 


0101 


0.115 


0 70 


1.49 


Control 


2 


6.53 


15.90 


0 099 


0114 


0 65 


1 81 




3 


9,41 


14.15 


0.092 


0 121 


0.87 


1.71 




4 


9.03 


12,62 


0.114 


0 119 


1-03 


1.50 




5 


754 


1B40 


0118 


0 098 


0 69 


1 80 


MEAN 


(ft-lbs / in) 


7.90 


14.81 










STD. DEV. 


(ft-lbs / in) 


1.27 


2.38 










MEAN 


Sl(JflUf) 


421.52 


790 84 










STD. DEV. 


SI(J/M) 


67-61 


126.82 



















THICKNESS 


THICKNESS 


READING 


READING 










(in) 


(in) 


(ft-lbs) 


(ft-lbs) 


SAMPLE 




NOTCHED UNNOTCHED 


NOTCHED 


UNNOTCHED 


NOTCHED 


UNNOTCHED 


FR 998/35 


1 


826 


14.87 


0126 


0 112 


1 04 


1 67 


Ceramic 


2 


7.71 


1386 


0,117 


0.128 


0-90 


1.77 




3 


7.96 


12.60 


0.120 


0.135 


0.96 


1 70 




4 
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0131 


0.118 


1 01 


1.90 


{ 
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5 


9.06 


13.79 


0122 


0.120 


1 11 
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MEAN 


(ft-lbs / in) 


8.15 


14 25 










STD. DEV. 


(ft-lbs /in) 


0.56 


1.32 










MEAN 


SI(J/M) 


435.03 


760.79 










STD. DEV. 


SI(J/M) 


29.68 


70.66 
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Unit 
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Traditional 


LFH2020A 


317 


253 


Traditional 


LFH2020B 
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38 
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LFH2020C 


22 


5 
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Classic 
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2,548 


Classic 


LFH2120F 


531 
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Classic 


LFH2120G 


18 
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Classic 
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30 


177 
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- 
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- 
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- 


- 
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- 
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17 


32 
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5 


39 
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13 


1 


Classic 


LFH2124S 


54 


- 


Classic 


LFH2126A 


1 


- 
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LFH2126B 


■ 


■ 


Classic 


LFH2126D 






Classic 
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1 


7 


Classic 
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Lion 


LFH3710A 
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Lion 
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30 
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LFH3713A 


319 


82 


Lion 


LFH37APD 






Lion 


LFH37BPD 






|Lion Total 




7,896 


9,003 


Modern 


LFH3810A 


203 


271 



2 



Modern 


LFH3810B 


3 




Modern 


LFH3810E 


26 


61 


Modern 


LFH3810S 


1 




Modern 


LFH3810T 


12 


51 


Modern 


LFH381CS 


~ 


~ 


Modern 


LFH3910A 


1,384 


1,832 


Modern 


LFH3910B 


53 


295 


Modern 


LFH3910E 


2,681 


3,109 


Modern 


LFH3910G 


115 


73 


Modern 


LFH3910J 


9 


68 


Modern 


LFH3910S 


70 


82 


Modern 
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21 
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30 
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64 


46 


Rpcri jp 


LFHSD1C 


28 
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50 
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528 
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26,152 



j File Edit View Insert Format Tools Table ThompsonHine Window Help Acrobat 



j ezNumbering | -f ^jl234567B9i Stop # ! Restart # j ListNum [ Appfy Scheme j TOC j Update TOC | Update TOC Pg # | Insert TOC Mark 
I Normal 



'3 Features - Microsoft Internet Explorer provided by Thompson Hine Ltfiv 



□ & i 



G3 



US35S 

Mam fl 



as 



I Page 1 




0 Standard Q Optional 



100% 



iastart| lj □p... I Bjlh...| H]»... | Bj*... 1 aa..| |f]Fe- ff|P... j | j | 'j® #) C*}^H3 @ ?1 1:45 PM 



APR. 0 6 2005 



